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ABSTRACT 


90 mice from two emotionally divergent strains, 
SJu/J and SWR/J, were obtained from the Jackson 
Laboratory. the mace belonged to Jitters of 3, 

Deon J. At oo days, of agentheywwere placcdwin 
separate cages and at 60 days of age they were 

pun tucoush a patlery ot tests consisting jot alg 
measures of emotionality. Scores were factor ana- 
lysed by Alpha factoring followed by Varimax and 
then Promax rotations. Fector Scores were, computed 
torswall Ss on the six factors obtained and vanalysed 
Oona 2.x 3 Pactorral design with main efrects» for 
strain and Jitter-size. Strain ditterences were 
found ie five. ot the Lactors and Jitter—size diit— 
erences on three. The differential effect of Litter= 
size on factors was discussed. Additional measures 
Gi rooming, urination, hoarding, social dominance 
and aggressiveness were then taken and added to 

the original data for a second factor analysis 


whweh clariftved the factors previously obtained. 
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INTRODUCTION 


The primary objective of the study was to deter- 
mine which factors of emotionality, if any, are 
affected by the size of the litter in which the 


Blinlatineele ates; Gevebiiy= (eye) - 


There were two secondary objectives: (1) to de- 
termine more fully the nature of the factor for 
which litter-size differences have been previously 
reported, namely Territorial Marking, and (2) to 
compare factors with those found previously in 
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CRITER=siZh, POPULATION DENSITY AND EMOTLONALITY 


TiEetomvinttually impossible. C0 Carry on Tescar ch 
Withenivce -Or Tate wibhouu Maving to use animals 
fLOUetvLcers! whiten difrerewrdely in size, Wien 
mace, litter-sizes ranging from a single animal 

Up C0 Cen Of more occur frequently “(see Bieure 7). 
Casual observation suggests that the more compet- 
Ltive environment of the Larger Litters: could 


have an effect on adult emotionality. 


Relatively few studies, however, have been done 

on the subject. Seitz (1954) studied rats from 
[itters, of 6 and 12 tor ditterences in maternal 
StGimulation and emotronality of “the OLispring. He 
found that mothers of 6 behaved more ‘maternally' 
towards their young than mothers of 12 and the 
Orispring themselves were less Gmotional as adults, 
ive. they detecated 1ess in’ the open iileld andy were 
Mome getive in exploring it, were Quicker to emerge 
from their cages, and were rated ‘easier to handle’ 
Dy Observers. seiltz concluded that some number 
around 6 was the optimal latter=sitvze for eliciting 


Material behavior. Rats raised in litters that 
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ane Coo bie tend to jexplore, less and, show, more 
Anxiety when sGesited “ine novel situations as jadaLts. 
However, Broadhurs tyiand) Lewine. (1963) . failed ito 
find any emotionality differences between rats 

from small (2-4) and large (5-9) litters. They used 
open field ambulation (-) and defecation (+) as 


measures of emotionality. 


Studies on population density are of interest here 
too. Though the typical experiment involves adult 
male animals in severely crowded cages where fight- 
ime,is, Grequent, some: of jthe -fhindianes! are melevaant 
because changes, in wemotionality have been’ reported 
even) Worn BVeuy eld Chie ncteases ou no udemsat ye ht els 
also Ot Anterest govai che Gtype wate planatlongotbered 
omiiotaslLy ssmieliat eGo Sen ateeed Viel giie Iai bet sazie 


studies. 


As) a. result of extensive, studies, Thiessen sG1963a, 
19:63b.,1964).,. Thiessen and Rodgers (¢1961) and Thiessen’, 
Zolinansend Rodgers) GLI62)s concindedwthat theneeis 
preatemustressisin high density populations . gihis 

lends support to the theory that animals in dense 


populations have greater neural activity which 
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leads in turn to certain endocrine changes and ‘a 
reduction of the reproductive capacity - a theory 
strongly isugpested An the first place by the observ-— 
ations Of Christian and Davies (1956) on natural 
popuUrct One Of rats im tne city oF baltimore, 
Thiessen's behavioral measures were ratings on an 
active/inactive scale, open field and hole-in-the- 
walls He interpreted high activity “and slrort Iacency 


wn the hole as indications Of ‘Stress and arousal. 


More recent findings ‘by Morrison and “Thatcher (1969) 
seem to be incompatible with Thiessen"s "claim for 
greater Stress in Wieh density populations.) They 
coneludéed that there ms less emotionality with, in- 
Greased density, owever, tney derined ow emotron— 
atriy as ‘snort lenech Or time in the corer Cot 

the open field), high number of squares entered 

ana siort fength Of time freezing. So there “may “be 
no real disagreement. Decrease in emotionality is 
aborrbuced to f@mecreased inrtanti le =stimwlatvon in 

the larger groups - in agreement with the hypothesis 
Gf Denenpere C1964) that stress “in intancy, = rom 
whatever source, decreases adult emotionality. 


Hoefereactivity in thesopen field is explained 
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Though Denenberg Sus'ed velithien@sheck “on handling or 
Stinulatvonmehe assunes tehat danyitkind tof stimulacton 
Wirleiavestiestganesebiec CyaMorrison 4sandeiharcher 
(1969) make the same assumption when they treat 
eroup*stzevas fa Vartabhegsinti Var to vcomplexityaot 
environment. “From this point roreviiew animale raised 
in larger groups have more stimulation and greater 
Oppertunities for encountering and exploring novel 
Situatiqns tand "this (istwhy they eshowiLless emotion 
inethe open tield=as adults. While there is some 
SUpPOLrGSLOr this, ideag the contaary hypothesis = 
biateinianbilLesstimulatvens cavsesemangincreasgesin 
adult emotionality - has also been proposed and 
seems to hold im Some cases  (Halliand Whiteman s1951, 
findzey, Winston andsiManosevitzel963). Ingansattempt 
COwc arity the isste Mos (1969) used) 24emeasutes 
frome Royce s batteryoand concitideds that thevdirection 
Stschansestineemotionality dwe to infantile stimul— 
atblom wariles according to the dimension of emotion— 
abttyauhiche is réeallyebeing measured ands théeget rain 


Ofe animal being tested. 
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VeUucLes On iniantile,stimulation and «population 
density provide some grounds, therefore, for expect— 
ipeg@edittebences (inwenmotionality sduetto,lvtteresage. 
inhesmorerconerete,evidenee comes #irems«dataycolLected 
at thesUniversitysof Altbertasdurine the ypast)4 years 
CRoycesand Polley 1970) 2° OnesoL they tactors showing 
EnVvarLance inthis ~periodghas ja sposittive loading 

on. ILbter—size. MeLearm andsMeredivtih €1964)anad 
previously reported.a similar factor which »they 
imGen oie Led Mas ehenritorvalevas<ing. Li eloadedegon 

4 urination measures and the only reason given for 
tiem nbetoEetatLon als theviact that emalegesconed 
Nieier than yrenmales selhbe .ractoug Eeponmted Jby jRoy ce 
and Poley (1970) loads on 5 Urination measures 

and in addition to the expected sex-difference, 
tiere is a tendency for mice from Vargéer litters 
towscore hien wn li, Since there 1s a, higher popul 
Sttopecdensity in lange Mi ttrersvand thererore va 
Creators ilvkithood, Of territorlal  iienting Se tiis 
latuer findine eave some Gupport fo the territorial 


interpretation. 


Theainterpretation, however, is still fan from 


dectoive, and simce Ltiwas on, this facter that 


ke 7 hes 


hae nob spbymhs obs parva 


= 


eg ie oe _ ¢thae 
 adayqes, $82 etinaness shane snoe an 7 a a 
: - 
| .sste~ie740!) BW “aut q2itsnet 20m% bg axanesat¥ld gh 
; 7 ~ ae 7 
lew (fos azed Would  eorted ovmshtte ¥ipeaens evo aéT a 
’ + She Road 


- 
eaneae » ven Widighivel artsdls td yYstevevial ous 38 | 


; 

q ré ne , 7 » Bms 1a rt) cor | = at § one AGS var ge) 

ad sapeeti oe fe pboligsy efvs at Sonas aval 

' bE LAs OW tt nfefiueet «Se t4e~5 hb: we 

eal (22> Waka TR iets ew beereys) yhersiverg 

; 7). 92. git podéesoT os! Sagas qg7eies © 
me yeayg operate ot) bob eenusad? 29 F340 0890/® 
- 

han Oe ; 4 j » sl ae. ] “9 
sovell vd i i t oA o cof ' ~-AH 1 1A4 bl 

Zeta oq iz , gi y r ceveL) elu : 

7 * 
, ao , Yat a2 °UL395s 4 a » woetae +f - 
Fa ‘7tD tegte! maw laser 216 ,yoUsheo? € @ 44 
; - a 
Lo 4 _ ; 7 
—14 4 rile La S ) S308 senre a A e jin aul 3 
' bh sTfo?eyed ne e260041 @5eeed of ytiannh neiss 
7 - 
; | 7 
bey ,Srtsiug' Pe iaHnsLi ict wy \aodid @€44 ee 7 Ve 
. . = - 7 
y 
deiuesirxgs: sf) oS Gaegeve Ome S¥eg-griine ‘sak, 
; . 
- _ 


- o 
MG erorg sozad 


i” 
an 
he Sere eravewnt’ , bye 
a ih 2 

ca, 7 7 

: ae , wom 3) omits 

a Rie Ps 
- 


Fe ave 


7 


differences for litter-size were thought to be 
Most. Likely it was decided sto Look tor further 
ClarwiLcatton on the nature ot the Wactor. One" way 
LOsLeort tthewinterpretatton.ot a Lactror ts ito do 

a second™factor—analysis, adding new tests with no 
Superti cial resemblance to the tests Loadine on it 
OrLeinglly, but which should Voad on it nevertheless 
on theoretical PoouUndse. 6 Vthe —Urinatton factor. 
is properly interpreted as Territoriality then 
ratings of dominance and aggression should load 

on it too. Such ratings have previously been made 
from Observations of fighting, social” grooming 


(Ware L947) Mand tail—rattline (Score 1947 )¢ 
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SUBJECTS 


Lo isd Ly J ande45swR/ jemi ces were! used, Glaieters 
Ouetoee so Mitte rs. 6 fa and By liteerct of 7) Yorecach 
Straint Litter-sizges® of 3,5 and J’ were selected 
inevieyror ther fact. thateover 707° 08 allelittrers 
ofeinbwed™ mice fall withing thicttanve.* Both strains 
are inbred and no animals are more than 10 generat- 
Jones) removed from al common ancestral pair. —SuLyg 
were developed from a Swiss Webster stock from three 
Sources that) were imported) tos the Jackson? Laboratory 
between) 1936 “and 1943, and*®SWR/Je are @ Strain’ of 
Suisse (micersittarted? at Jacksons Laboratory in 19472 
Ase oft August: 19619SIL/i had been maintained? by 
brother: and + sister! mating ® for! 22% eenerations and 


SWR/Gd stor! 69. 


_ 7 - ar a 
| spebie Gil dkabi eas a! ca shine tye oF 


ane 301° 4 biases sett 
i» geeteegensil .qietss 


~~ * 
ovis \o ws be, ad | 


2 


i 


boarmhaA srr Lew 


> 
n 


LA, 


E.,€& is 


a 


Pe! se) i te 7 7 
7 


7 
dat ar 


a 

202 i 
s — 
a5 yu vi 
jvuewsred 


: = 
- ' 
‘ 


— ch. 


; - 


vada > dad 


ot twee 


DESIGN 


19 measures of emotionality were selected from the 
battery currently in use at the University of 
Alberta Royce and Poley 1970): Thisewas judged 
GutEPCLent Stouyleld  vihe aame factors -Lound gin 
previous research. Scores on these measures were 
analysed by Alpha factorine “(Katser and Catirey 
1965). Factoring was terminated when eigenvalues 
became less than one. The factors were rotated to 
oblique simple strwcture by Varimax (Harman 1967 5 
304-343.) followed by Promax (Hendrickson and White 
1964) rotations. Factor scores were computed on the 
Six factors, obtained by the formula F=A'r +z where 
Letom tine Neoxo i macbOLeStlUCkUTe matrix, 12, 2Sevtine 
tac NN matrix of jsotandard -scetes, and. Rais, them son 


Gorce lation matrix. A mean ‘of S50 and a standard 


deviation of 10 were used 


The obtained factor scores were analysed in six 

Separate 2 x 3 Eactorial désigns with main effects 
forestrein and litter—-size.. Ihe scores entered in 
the sells were mean Scores for litters. To offset 


the unequal ratio of males to females a separate 


a on z 
ats: wOx4 tietasiak soo Linpoatome: te netegee ” coe 


/ _ a4 y Q | : 
: te YwRaeny bal 2,3 0 82 YeeRerahs Te ested 


bushi) gewetty (o1°: yalet Grn eate®) « saedté 
; of GAGs e7hsoei avas ofa hheie 09, stot) ios | 
co ReVeAeR GeSH9 oo e0c094 fib theses Pasve td 
= = - 4 
Tino has ca 0) sawieogeei cAglé, ye ks (‘ame 
a [ pis il ile aye@ 6h fih< iiee7 (7eeh 
: 
49 Sesca00 Mabe és0512) all gee ised’ fa now 
oPi ne tj \ | a J ' upil do 
i - - 
Jin bore aopin i! yet yd Boel 61, 1b ROE « 
Wwe) Tt ¢ \ c ‘ ) rst¢eau ; » | 
‘ a a = if 3 4 { [4 » @ } 
fe } 7 H j — G2 - t 
a4 = 4 ‘ : . eh ‘ou ae ia ha s 4 iy s { as A 
a 7 SH! ¢ i 26"udbe Bose benjya. 26 as mi ¥ “ 
Leal 
Nn ahap ts. «4 ; Gj vo Pesan J LTA a FSi i a7705 
24 el > - a trl an aol In Wi h 7 
? 
, J 
i . b 7 7 
: _ 4 7 - - . 
_ : Sie W) feeqgleds Grow ke iéoe 103981 bentasds sdf 
- ys » 
> _ ae © 
Zz eivsiia nikw @ribw aegi< ab saci hes _—* Sseteqgen. 
J _ = a 7 7 
a al 2 dies ta at ent ken sisi Panis asad yok 
a ry ne - its > s 
| peeet oT aaaeetl a= antas: shen , 


{ - : - 
>: ts eo sana | a 
i : 


- 5 
a on 


10 


Mean wes Caleuilaicead wore GAein SEs Sincl ENG MeOem ieee 


EMe Ieeeir WAS EMea Mee Oi HMeSe> 


21 additional measures were included in a second 
Pactor analysis, identicaleyvith) the first, aud) the 
obtained factors were compared with those found in 


thesiixcvst analysicwand thosepot previous studies, 
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TESTS AND MEASURES 


Open Field, Straightaway and Pole. Subjects were 


piven one trial on) these tests on each of two 
Successive days. Open Field was becun at 9230 a-m-s 
Straightaway and Pole were run respectively at 

noon, and, 6 p.m. The open witeld was a flat white 
Macsonste Carcle,, 4) Tee slnwealane tien wi tial 2 ein. 
sheet metal wall. The tietd was” divided inte four 
annaia by scribing’ Clinclesawitne diameters» of 34 ied 
2UeLiwerand 0.1 els 1 een em. ND acke Lunes wa rh em lwo 
peripheral annuli were each divided into 16 equal 
portions by lines 14 in. apart. fhe next annulus 
Was divided tmtEoworequal, porcHons leaving aro, 10. 
Circle ah the, cirele of (then tield. Iwo Lilvoerescent 
Vamps, of 330 %watts each» were fixed 4 tt. “above the 
tteldyethe tlatesurtace ot the (field was covered 
WLlthea Cranuspauent, plexiv lacs "sheet.. [heventine 
apparatus was housed imi structure Of 3/6 an. 
plywood, 04 in, lone by 22 in. wide) by "G0, ing hich 
with a one-way. glass window 17 and 1/4 in. x 14 and 
neon Cue side ands aedoor tiroUugh Ciese<per— 
imenter entered on the adjacent side. S was placed 


im a small startine compartment in the outer annulus, 
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the bottom was removed and the compartment was 
izftedsby nylonistrings+from/outside, the housine. 
The following measures were taken for each 2 min. 
tttet, Matencyrto Leave ‘fthestirst sectione( variapie 
i) senumberyof lines erossed (variable 2) ,snunber 

of annula exossed (variable 3), number of defecat— 


jens s(varrab len 4) vandeuringtions: (variable 5), 


The straightaway apparatus consisted of a runway 
Seton Lone. yl Dad. wedemandme Lewatedes isin. 
abovyercheviltoor.8The runway, was, divided) by wa25, in. 
bl@eckslines dntorll-antexaorssections 3..7i0in« 

Lone. ande 2 sect onsy 2.05) Lnxee.onge atseitiner end, 

It was illuminated by pink fluorescent lights 
behind opal elas.) providing a uniform illumination 
OfeZ0ltt. candles “at the surface of the plattorm. 
Tyesapparatus was, housed an 3/8.in. plywood, 262 tn. 
hongje«L4 in. widetand,567in> highs. 5 was removed 
frome its) home age nde placed, dn a, portable ~etart— 
ings compartment whichgin turn was) placed) on, the center 
Sectaone Thesslidine! bottom! was. removed, andsjthe 
compartment taken away. Observations made through 
the one-way window during a 3 min. trial were: 


lateney toldeave the, first) section (vari abilem6) , 
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(vanlable eS): andimrrinations “(wariab le 9): 


Poethe Polebtesit; Swasiep laced eon “a wire mesh iplat- 
form on top of an aluminium pole. A wire mesh ladd- 
ex yon <the podie made “it possible to descend . ‘The pole 
Was 824 Mais Niel, imountedment 2 (60 ins tsquaremmeta) 
Daisies iw bid pare el Sain eimesia pileitrormer@ 1iSixe2. em A) 
and ‘badder to the bottom. The pole was housed Un ‘a 
plywood obsiervation box (Sint. thigh bye20 aavwivide 
by l6in. deep). Pink fluorescent lamps illuminated 
the pole at 20 ft. candles. The measures recorded 
wepe gelatency to move: alll rmour feet volt ithe Vat 
hpomm acCvartable LO) time ttoedescend Cvariabibe; bb)s 
number vob fecal thola) CGartiable 2). andi urinations 


G@yiaie ita bile £153)), 


Cell and Hole-in-the-wall. Cell was run on the 
thimadaday and) Hole fon the fourth. A.m and ip.ms 
measures, 12 heurs apart, were taken. The apparatus 
was rautomated: and made usable for tei the petes't (biy 
interchaneins) opaque: anditthansparentritop covers 

the fppanatus “consi stiedio fia wooden box, Ybitin- 


long bys 9 Ana high by 42D dm.lwide, with; three 
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cubwcles “on teaches cers4) imuaby) 4 Anu) by) BP ine hdtlenh . 
Heh wupacle opened» imtor a Toubaetle oppoesitestand 
there wasitay black sliding idoorl separating them.) One 
Set Wi Gricubac lesswasi Covercdawith “clear plesci collages 
ands thet obhery with! opaque) lack plastic. The entire 
apparatuses was! housed! in) ai3/3 ain. plywood structure 
2o@ ineeVome 842) nee widermanide2 2.ant haeche Thelen paratus 
was) ii Puninated by stwoul00iwatt bulbs placed 16 in. 
apart at a-distance of LO in. above the apparatus. 
InjGell the animal went from a dark compartment 

Loy al bright) ones and) vice. versal forghole.™s was 
placed Antone of the ‘cubicles with the siaidinerdoor 
elosed. After a 2 min. adaptation period the door 
was opened and when S had moved all four paws over 
the threshold the appropriate timer was turned off. 
The measures recorded were: Cell, latency to emerge 
(Variable 14), fecaisbolag(variabde 15) andturin= 
ataons (variable! 16) sand) similarilys forvtoler(var— 


Habkes Iv jet seandedl9) - 


Hoarding. The apparatus was originally developed 
for a study by Royce, Cacran, and Howarth (1970). 
Peeconsiscted of avtivine! cace((48ine by Ss inoeby 
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of which 40 pellets were placed. Both were covered 
with “ag2t2 > ins wire meshes merestaken (izom stheix 
usual living cages and placed in the hoarding cages 
and allowed to adapt for 624 shours. On the next two 
mornings water bottles were removed, the alleys were 
attached and the guillotine door of the cage opened. 
Phe snunmber tot pel Vers (brought back to sthe icage in 


a’ 20° min. period was “recorded: 


Grooming (face-washing)*. This was observed on both 
trials in the Open Field, Straightaway and Pole. 
The number of occurrences was recorded and summed 


Owe AIL Eases - 


Home-cage Urination. A plexiglass tray was placed 


under the home cage for 5 min. immediately after 
bhe ahinaliwaserectumedstoylteadrerpany test. [he 
number of urinations was summed over the 19 tests 


of the Royce! battery. 


ne 


*This, and the subsequent tests were developed 


Specifically for the present study. 
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pocialglests. The following tests were developed to 
give some index of dominance and aggressiveness. Ss 
Wererpleced, twomataar times ne apneteal’ caces 9ebei ns 
bye sean. bye4¢ in, ,lsimidarrto theirecages exceptator 
the plexiglass cover through which observations were 
made. Each’S was given 4-6. trials, at least 2° with 
another male and 2 with another female, always drawn 
from his litter-mates. Squeaking, grooming and tail- 
rattling were observed and the following mean scores 
recorded: 

1. Number of squeaks in encounter with male. 

2..Tines eroomed by male partners 

3. Number of squeaks by male partner. 

4, Number of groomings of male partner. 

5. Number of squeaks in encounter with female. 

6. Times groomed by female partner. 

7. Number of squeaks by femate partner. 

Se enNumber on leteomings of female; partner. 


9. Tail-rattline (presence or absence). 
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RESULTS 


Iie arbors, Sik Pactorise were! extracted im thes first 
analysis based on 19 measures of emotionality. Five 
of these reappeared in the second analysis which 
included 13 supplementary measures. Loadings from 
these analyses are presented in columns (1) and (2) 
respectively, Four of tite tive: have been previously 
identiiied and interpreted and» their Voadings “(Royce 
and aPpoley wO/70)i'are* presented iam column (3). In 
senecaly only Woadimes Of 25 or greater are snown,. 
Occasionally lesser loadings are reported because 

OL chein Hnterpretatave sipnitacance..(in, column 2 


a0 Loadimeg oi) flO masa probability of leesethanr 09) 


FACTOR IL: TERRITORIAL MARKING 


au 2 3 
OPEN FIELD LATENCY RD, Bi AZ 
OPEN FLELD URINATION a4 735 
STRALGHTAWAY URINATION 64 2169 Fh) 
POLE URINATION oe -20 ~ 30 
CELL URINATION .64 woe 66 
HOLE URINATION 76 74 63 
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Mn prev Uoueyianmalyees > this factor is) interpreted 
as Territorial Marking. The dnterppetation is 
supported by the loading on tail-rattling which is 


an indication of extreme aggressiveness in mice. 


PACT OR (2 TAUTONOMDC BALANCE 


1 2 3 
OPEN FIELD PENETRATION Sy 94° =.298 
OPEN FIELD DEFECATION ei 6. he) a9 
OPEN FLELD URINATION 5 oe «41 
STRAIGHTAWAY LATENCY ne) i 0 
STRAIGHTAWAY DEFECATION sow. 60 wt 
STRAIGHTAWAY URINATION a23 38 ne 
CELL DEFECATION 720 eke) ~47 
HOLE DEFECATION 010 of0 v4 
GROOMED BY FEMALE 33 


This sbhactom also tis va thepli cation of jpne iisevious ly 
found and interpreted as Autonomic Balance (Royce 
and Poley 1970). The second analysis suggests that 
it Goavvassoriatbed With passivity in jay sociale sit— 
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BACTOR 3B; AGROPHOBLA 


1 Z 2} 

POLE LATENCY Boye: -64 ee) 

POLE DESCENT On Ay iil sep 

POLE DEFECATLON i Ose 0 oD 
POLE URINATION Aso 1S: . 30 
HOME CAGE URINATION 20 


The factor’ is ddentified with the fear-of-—heichts 
actor feporecdepreviouely.© the connections witnh urin- 
ation in, themhome: cage may be an artifact. of exper-— 
imental procedure as the animals were raised and 
lowered several times while this measure was being 


recorded. 


FACTOR 4: MOTOR DISCHARGE 


ul 2 3 
OPEN FIELD ACTIVITY Oe ET CAS) 
OPEN FLELD PENETRATION .42 22.0 
STRAIGHTAWAY LATENCY -.45 -,20 -.84 
STRAIGHTAWAY ACTIVITY 5 BR) 47 7 20 


* Loadines greater than’ 1.00 are possible»with Alpha 


Gactorine (Kamser andsCatinrey 1965)- 
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Again, this factor is identified with one previous- 
ly found and the interpretation is borrowed from 


Royce and Poley 1970. 


FACTOR 5: UNINTERPRETED 


1 Z 

OPEN FIELD LATENCY =0) - 64 
STRAIGHTAWAY LATENCY =—520 
CELL LATENCY 2Oo ~49 
MAKES MALE SQUEAK eee 
HOARDS COTTON -.66 


This factor is under-determined in the first analy- 
sis. However, the second analysis strongly suggests 
that 4t may be the factor variously called "‘shyness* 
and ‘insecurity' which has been shown to be an import- 


ant determinant of hoarding. 


FACTOR 6: UNINTERPRETED 


OPEN FIELD URINATION w20 
STRAIGHTAWAY LATENCY 34 
STRAIGHTAWAY DEFECATION =a 


HOLE LATENCY -46 


: - 
“Sewell vam + de Ww ‘Duldgon 


ei? viowiaae ae posougaal d 


i 


a : rT 
( 7 
3 9 
7 
. +9 * ‘ a —_ 
GsSTas IHL 28 04 AD 
: . 
¢ I 
a 
6 ~ e- Tit! GIs ce 
a: “ WBWAT le 
’ ¢ 
: 7 4 
f aA - youlTy B 
‘ ? a ( 1 
#¢ rY i MO ibe t AO 
-vinwy dead) ata t af és - , - 
ar4g0hgnve vigqnet" aD © bnes ¢2, Sveuw) pol 
*gaon yle bakin vievunl peer 279958 aid at ems oh dade 
= ‘ i 
~3 ces WE af’cs nvotle mss) #wal aolite *¢ wieent’ ae 


sad nau sue GusoR « 7 
rx mh ht ih th? Aa. 7 
8 i ) Diek ” —— 


us ama. eh = ~ : 


road 


SRPECTS OF LITTER-STZE ON’ THE FACTORS 


(See Table 1 and Figures 2-4) 


Tevritorial Marking increased significantly with 
Pitter-size.~ Mean scores, for Jitter—sizes) (35) andes) 
were ~464166,° 46.33 and 52.05 (both Strains). For 
individual strains the scores: were 51.57, 53.01. 


DOr 2eeo le) 0) an eae cel Gea, 1D een de OCW Ry a) 


Autonomic Balance also showed a4 Signiticant difference 
Eon Liveter=-size. The seones Lor, Doth strains: together 
were 50.49. 49532) and 93/..99% [fon dndivyidtadwet: aims: 
Dee Ja 4 148 OU a) Ge od yal) aid a om 02 etal 2 OG 


(SWR/J). 


Moeor Discharge Wad no main settect™ for Witter-size 
but showed a sientficant strain by _litter-size 
interaction. As litter-sizge increased scores for 
Stile dropped s Lieluly 1G 2g 3 ue ere! Orn (4 18.19) eed 


ecores for SWR/J went up trom 50.98, 42. /19to0o 54,23. 


Acrophobia and Factore 5 aud 6 showed no effects 
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oS TRAINED LEE RENCES ON THE FACTORS 


(See Table 2) 


Significant differences were found on the follow- 


ing fLactors : 


Sohbyfal SWR/J 


TERRITORIAL MARKING 54.30 1S. 3 


AUTONOMIC BALANCE Dee dal: £3.89 
ACROPHOBIA Dapp Le te 
FACTOR 5 Door Sle 47.30 
FACTOR 6 45.36 S23 


Theyonly study ein which these ts trains were prReyvious— 
ly contrasted was Royce, Carran and Howarth 1(197/0) 
inewhich they wene found te be emotionally divyer— 
gentsulwe factors Aantthe @latvterystudy, phowever, 

were sufficiently different from those found here 


to make a factor by factor comparison impossible. 
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DISCUSSION 


The primary purpose of this” tesearch was to deter-— 
mine whieh factors” of emotionality; if any, are 


affected by litter-size. Three significant effects 


were found, 


Territorial Marking inereases as a function of 
ITeter=size. Before discussing this result. enowever. 
PE ts necessary towguestion tie interpreuaeron OF 
Elves pact or. otrictly (speaking. tiebe Lop nomreacon 
tO rcesceribe behavior as “terrivorval” unlesoes © 1s 
directed towards acquiring or defending a home 
range (Healey 1967). Nevertheless, other classes of 
behavior) seen in laboratory animals are assumed to 
pe celated ‘to territorLrality “im the "strict “sense 
andehavye been called by this names for sinstance™ 
bats frequently crawl overmob jects sand uninateron 
them and this has been interpreted as territorial 
behavior because it is "“evocative’ of territory 
macking as tb Occurs In other species (Grant and 
Mackintosh 1963, Hediger 1950). Another example is 
aggression and aggressive grooming which results 


in the adoption of the ‘crouch position' by the 
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passive animal, Since in both wild and caged animals 
there is an entirely different Posture whiehsindleartes 
submission without the necessity of leaving sthe 

Cerri lory, it.is_ acsumed, that crouching in caged 
animals is the equivalent of submitting and leaving 


Che tercitory inva, freldisituation, (Grant. 1963). 


fOvc tidy territoriality in thesstrict seuse mthere— 
fore, it would be necessary to simulate field con= 
ditions more closely so that the establishment and 
defence of territory could be ebserved and a, com— 
parison made of behavior inside and outside the 
territory - as Anderson and Hill have attempted 
CAnderson anduha lie £9 Oo) elie seetiudy 1 bawas 
assumed that aggressiveness and social grooming 
Withpecrouchineg are, closely senough, relateds tostemci t— 
Orlality, topatford a worthwhilesindex.. [ie ssccond 
factor«analysis was a way of asking if the Dbehay— 
foral disposition interred, from agetessive activiry 
is related to the tendency to urinate in novel test 
environments. The results give support to the idea 
of a common territorial disposition which induces 
aggression in social situations and uxyinatiton in 


tests. Moreover, the accuracy with which this 
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disposition, primarily social, can be estimated 

from non-social measures is impressive: Prior to#the 
present factor-analysis factor scores on territor- 
iality were estimated from the raw data using the 
loadings of a previous study (Royce and Poley 1970). 
Figure 5S shows that the results were almost ident= 
ical with those obtained from the loadings of the 
Preseutustudy. This indicateserhab considerapie 


invariance has been achieved on this factor. 


Othe npvstudies (have failed ro .ftind -difierences in 
emotionality due to litter-size, even when more 
extreme degrees of crowding and isolation were used. 
In addition, the animals in the present study had 
been kept in isolation from each other for 30 days 
preceding the experiment. The fact that differences 
weoe setill icundsis probably ducsimvlareaeeparttace 
fthesditferentiated concept tof tenotionality twitch 

Was buced siwhere values (on cits components e(thegrsetors) 
have the advantage of being estimated from an 
empirically based combination of scores on several 
predierer (variables seihestindings clearly indicate 
that the emotional differences had consolidated by 


the time the animals were separated from each other, 
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at 33 days of age. The fact that differences were 
found with the relatively mild increase from 3 to 7 
animals per litter may have some relevance for the 
phenomenon of increased aggressiveness observed in 
dense populations at the peak of the population 
cycle. Since the reason for denser populations is 
greater survival in infancy and hence larger litters, 
the observed aggressiveness may be a function both 


OL) densi ty and» territoriality. 


Why are animals from larger litters more territorial? 
The study has little to say on this issue. Certainly 
the results are compatible with the claim of Thiessen 
that increases in population density lead to greater 
aggressiveness. And if, as Crowcroft (1955) suggests 
the main function of fighting is the dispersal of 

the population into distinct regions, then it is 
likely that in the more crowded cages of the large 
litters there will be greater pressure to disperse 
and more frequent fighting. We cannot say, however, 
that these are the only reasons for differences in 
emotionality. Differences in nutrition and maternal 
stimulation are also known to hold between small 


and large litters. Nor can physiological and even 
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pre-natal differences be completely ruled out, 


Since in the present study assignment to litters 


was not random. 


Rather “than asking why “animals from “lareer “Vrtters 
are more emotional the present study was concerned 
wlth replicating this tdfiference in “térme of “enown 
HaceoOrs fot Tenotdonality sebius ees pased cm tive —pelde & 
that mechanisms of emotional development cannot be 
Proll tably tinwestic atediimteth a reasonably solear 
Concept tot what is’ developaiie Ws finrst achieved. Lt 
becomes easier to understand and integrate current 
research on emotionality when effects reported are 
understood as effects on certain factors which do 
mom necessarily. effect ‘all, or teven “any, of the 
Others., It is) suecested) thet) im themcase of ‘studies 
Of population density and Titter—-size what is meant 
Dyanvemotwonwali tyr tis som the most parle Tercitor— 
iality. An examination of measures used shows that 
many of them - such as fighting, squeaking and 
Petty Ss: ‘Od. a "difficulty-in-handling' scale - are 


indeed related to social dominance, 


But these are not the only measures which show 
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sensitivity to changes in litter-size. Differences 

in detecativon, latenty, activity and hoarding meas- 
ures have also been reported. This study showed a 
Significant U-shaped trend for Autonomic Balance 

as’ 1itter=size inereased. This is reminiscent of 
pettz"s claim that there Is an optimal Iitter-size 
(about 6) for the elicitation of maternal behavior 
Vikely to weduce adult “encttoneiity im the orrspring. 
Ine sveniiieant interaction found on Motor Da senarce 
indicates that the strains were affected differently 


by the” treatment “conditions. 


Factor 5 was tentatively identified with 'shyness' 
amd  dnsecurLty "§-— a I awokor Of elmoblona lily 165 C1 
aibed with hoarding, 2a the Wrvercatune (on jUbatecs Ubgect. 
Oricinally the hoardins’ task was i1ncluded™ because ler 
the suegestion that hoarding is dependent on the 
establichment by the “animal of a distinction between 
a relatively secure "home"? territony and a" Vess 
Secure ‘away vreelon CEibl-—Eibesteldt Tol, Valen- 
Stein, Cox and Kakoliewskr 1970) Lt might be expect— 
ed therefore that mice with high scores on territor- 
iality would be quicker to establish a home area 


and would hoard more as a result. Instead, however, 
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this study has borne out the findings of Bindra 
(1949), Hess (1953) and (Smitieand Powell (1955) 
that the most important determinant of hoarding is 
an emotional state characterized by large latencies 
Lo enter-wovel environments. Lt is doubtiul, en the 
oThber and > sit this dicpoctiion isha very cene nau 
one ortrelated to autonomie veactivity — as these 
authors suggest. The present study shows that the 
TaAcCet or emotionality ‘connected withy hoardine sis 

a tendency to freeze in novel environments. This is 
consistent with the measures used by the authors 


just mentioned to assess 'shyness' or ‘insecurity'. 


im econelusion, thesstudy shows hat without raising 
any serious problems Of Measurement, interpretation 
Or replication, ,emotionality Ganvbe conceived as 
a complex of factors. As a result, many traditional 
findings - and specifically for this study, the 
effects of litter-size on emotionality - can be 


re-interpreted and stated in more precise terms. 
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TABLE I 


RESULTS OF THE ANALYSIS OF VARIANCE 


TERRITOR TAL MARKING 


AUTONOMIC BALANCE 


ACROPHOBIA 


MOTOR DISCHARGE 


FACTOR 5 


FACTOR 6 
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THE SIX FACTORS OF THE FIRST ANALYSIS 


i 2 3 4 5 
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FIGURE 1 


DLSTRIBUTION OF LITTER-SIZES IN STRAINS OF INBRED MICE 


(Data from the University of Alberta) 
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FIGURE 2 


SCORES FOR LITTER-SIZES ON TERRITORIAL MARKING. 
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FIGURE 3 


SCORES FOR LITTER-SIZES ON AUTONOMIC BALANCE 
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FIGURE 4 


THE JUTERACT ION (OF oO BRALN WITH LITTER-SiZk 


ON MOTOR DISCHARGE 
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FIGURE 5 


46 


FACTOR SCORES ON TERRITORIALITY 


ESTIMATED FROM THE LOADINGS OF TWO DIFFERENT STUDIES 
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